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Abstract
We examine the efficacy of green roof structures as a means of
addressing sustainability initiatives at SUNY Geneseo. Green roofs
are affordable and easily maintainable structures that reduce carbon
output and serve to insulate structures, resulting in decreased
expenses. We propose building a green roof structure on campus to
test the effectiveness of green roofs in the Finger Lakes region.
Some factors we intend to test on the green roof include average
rainfall/snowfall, water runoff, wind speed, temperature, and
structural degradation. By doing this, we intend to prove that green
roofs could serve as a feasible approach to the campus’ pledge to
become carbon free by 2040 while also considering cost efficiency,
maintenance, and climate-specific needs. Factors that could inhibit
our work include the limited timescale of the data-measuring period,
resulting in limited sample size.

What is a Green Roof?

Benefits
Green roofs can provide a variety of benefits. Some of the benefits
include…
● Green roofs can help regulate temperature in a building.
● Because they regulate temperature, they reduce costs of
climate control within buildings, reducing carbon output.
● Green roofs filter polluted rainwater, thereby removing toxins.
This is especially important in urban areas where greenery is
limited.
● Since green roofs can absorb excess water, they decrease the
effects of runoff.
● Green roofs are a cost effective investment. They decrease
heating and cooling costs and require little to no maintenance
depending on the type of green roof. Approximately $0.23 per
square foot is saved in energy costs.
● With a green roof installed as a replacement of a black tar roof,
the roof will last a significantly longer time.
● Green roofs are more aesthetically pleasing than a traditional
roof structure.

Geneseo Pilot
Our project proposes building a small green roof structure in the
E-Garden to research the suitability of green roofs for future
construction projects on campus. The structure will be a 10 x 12
functioning green roof containing various grasses and succulents,
and will serve as a covering for a bike rack. It will provide research
opportunities to determine the effectiveness of green roofs in our
particular climate. Data that may be collected includes temperature
variability, plant growth rates and success, soil conditions, water
storage and drainage, and more. Scaling of the pilot green roof to a
full-scale building will be analyzed. Ultimately, the results of the pilot
project will inform a recommendation to the College regarding the
inclusion of a green roof on a future campus building construction
project. A green roof might help address the College’s intention of
achieving carbon neutrality by 2040.
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Structure: green roofs are made up of multiple layers that each serve
a purpose in sustaining a green roof.
Layers:
○ Vegetation
○ Growing medium
○ Filter layer
○ Drainage Layer
○ Protection fabric
○ Root barrier
○ Insulation
○ Waterproofing membrane
○ Roof/Structural deck

Complications and Concerns
Some possible complications and concerns regarding the installation
and maintenance of a green roof are:
● A higher installation price than a regular shingled roof.
● Monitoring of plant health and structural integrity is needed on a
regular basis.
● An atypically hot summer or an atypically cold winter could
jeopardize the overall health of the plants.
● Most roof structures are designed to shed water whereas a
green roof is designed to retain water. Thus, the retention of
water could be an issue for older buildings that might not be
designed to hold the additional weight.
● Heavy snowfall can accumulate on green roofs. This can
negatively impact the health of some plant species. It can also
add a significant weight load on the roof structure.

Conclusion
Source: Smart Surfaces Coalition

Green Roof Effects on Carbon
Green roofs are often used to reduce the carbon footprint
associated with human activity in the area. Although there is an initial
carbon cost associated with the production of materials and
construction, that is soon compensated by the uptake of carbon by
the vegetation grown on the roof. Green roofs are able to reduce the
amount of carbon in the air through the process of photosynthesis,
where the vegetation takes in carbon dioxide from the atmosphere
and uses it to produce sugar and oxygen. Eventually, the carbon is
transferred to the soil as plant litter and root secretions. It is not
known how long this carbon stays in the soil, but the soil may turn
into a carbon sink if the production of carbon is greater than the rate
of decomposition. The carbon can also be reduced from the
atmosphere from green roofs' ability to moderate temperatures, and
reduce the need for heating and cooling systems which expel
greenhouse gases into the atmosphere.

Green roofs are a viable way to help reduce our carbon footprint.
We propose building a small green roof structure at SUNY Geneseo
as a research facility to determine the effectiveness of green roofs in
our local climate. If successful, green roofs designed into future
campus construction projects could help accomplish SUNY
Geneseo’s goal of being carbon neutral by 2040. They could also
benefit the college in long-term cost efficiency, in part through
temperature regulation within buildings.
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